A putative transcription factor, the Drosophila K10 gene product, contains eight repeats of the octapeptide sequence SPNQQQHP or close variants. The solution structure of the K10 repeat was studied by NMR using a peptide composed of two SPNQQQHP units (referred to here as HP2). To overcome problems caused by degeneracy of backbone amide signals of Gin residues, a series of synthetic peptides containing an lf N-labelled main chain amide at different positions in HP2 were synthesized. In aqueous trifluoroethanol solution, HP2 folds into two structural units; the SPNQ part of each unit folds into a turn structure, while the C-terminal part shows some helical characteristics but is less structured. The N-terminal turn is likely to provide a core that produces a more stable helical structure upon binding to DNA and probably 'caps' the segmented helical unit at its N-terminus. This model is supported by a DNA footprinting study which shows that one SPNQQQHP unit spans four base pairs upon binding to A/T-rich sequences of DNA.
Introduction
The Drosophila K10 gene is one of several maternally acting genes which establish the dorso-ventral polarity of an embryo (Prost et al., 1988) . Its gene product is a nuclear protein and a putative transcription factor (Prost et al., 1988) , but does not contain any well-established DNA binding sequence motifs. Its DNA binding mode has not been characterized previously.
The K10 gene product has eight octapeptide repeats (Figure la, see also Suzuki, 1991 Suzuki, , 1992 , the first of which begins with the Ser-Pro-Lys-Lys sequence. Repeats of similar sequences, 'SPKK' motifs, are found in sea urchin histones, HI and H2B (Suzuki, 1989) . It is clear that the SPKK motif binds to DNA and the structure and DNA binding mode of the SPKK motif have been studied by physicochemical and biochemical methods (Churchill and Suzuki, 1989; Suzuki, 1989; Suzuki et al., 1993) . Thus, the K10 repeat is also likely to be a DNA binding domain. However, the most frequently observed unit in K10 is Ser-ProAsn-Gln-Gln-Gln-His-Pro. Thus, a novel peptide structure for DNA binding is expected.
Materials and methods

Peptides
The parent peptide, HP2 [H-(Ser-Pro-Asn-Gln-Gln-Gln-HisPro) 2 -NH 2 ], was synthesized by a solid phase method and The sequence of K10 is that determined by Prost a al. (1988) . The sequence contains eight tandem repeats of an octapeptide. The models proposed for (b) one unit SPNQQQHP and (c) two units (SPNQQQHP^. The dihedral angles used are (-57°, 13O°)-(-57°, -36°)-(-63°, -47°)-(-57°, -47°)-(-57°, -47°)-(57°, -47°)-(-113°, 105°)-(-88°, 120°) for the SPNQQQHP sequence. Side chains of Asn, Gin and His are omitted. In panel b the model is compared with the structure of netropsin (Kopka et al., 1985) , showing hydrogen bonds with dashed lines, (d) A schematic drawing of DNA binding by two SPNQQQHP units.
PH2: H-Pro-(Ser-Pro-Asn-Gln-Gln-Gln-His-Pro)-Ser-Pro-AsnGln-Gln-Gln-His-NH 2 HP4: H-(Ser-Pro-Asn-Gln-Gln-Gln-His-Pro) 4 -NH 2 QN1: H-Gln-Gln-Gln-His-Pro-Ser-Pro-Asn-OH S4: H-Gly-(Ser-Pro-Arg-Arg)-(Ser-Pro-Arg-Lys)-(Ser-Pro-LysLys)-(Ser-Pro-Arg-Lys)-NH 2 NMR measurements The HP2 peptide was dissolved in 75% l,l-[ 2 H 2 ]2,2,2,-trifluoroethanol (TFE)-25% H 2 O to yield a 10 mM solution. The isotope-labelled peptides were dissolved in 90% TFE-10% H 2 O. Three sets of 2-D ['H]NMR spectra were measured: COSY, TOCSY and NOESY spectra of HP2 at 5°C in 75% TFE; COSY, TOCSY, NOESY and ROESY spectra of HP2 [Q6] at 5°C in 90% TFE; and COSY, TOCSY, NOESY and ROESY spectra of HP2[Q14] at 5°C in 90% TFE. Spectra were recorded at 500 MHz using a Bruker AMX500 spectrometer and processed according to the method described in Suzuki et al. (1993) . For NOESY experiments in the mixing time was 200 ms and for ROESY 100 ms. For 2-D experiments with labelled peptides, 15 N-decoupling in F) was achieved using a 180° 15 N-pulse in the middle of t t and in F 2 using composite pulse decoupling (GARP) during t 2 . Spectra were referenced relative to internal 0.1 mM sodium 2,3-[ 2 H4]3-trimethylsilylpropionate.
CD measurements CD spectra were recorded at 20°C using a circular dichrograph (Jobin Yvon CD VI) equipped with a computer. A 1 mm cuvette was used for measurements. DNA footprinting A 160 bp DNA fragment, TyrT (Drew and Travers, 1984) , was prepared from A98 plasmid by Aval-EcoKl digestion and labelled at its 3-terminus with ^[a-dCTP] by reverse transcriptase. Copper(II)-<7-phenanthroline footprinting experiments were carried out essentially according to Spassky and Sigman (1985) . After electrophoresis, gel densitometry was carried out according to Smith and Thomas (1900) .
Model building study
Models were built using the program CHARMM (version 2.1, Brooks et al., 1983) and XPLOR (version 2.2, Brunger et al., 1987) , displayed using INSIGHT (Dayringer et al., 1986) and FRODO (Jones, 1982) and plotted with INSIGHT (Dayringer et al., 1986) and ARTPLOT (Lesk and Hardman, 1982) .
Results
General features of the NMR spectra
Sequence-specific resonance assignments for the peptide HP2 in both 90 and 75% aqueous TFE solution were made following the standard methodology (Wiithrich, 1986) ; three portions of the NOESY spectrum of HP2[Q14] are shown in Figure 2 . The chemical shifts of the various isotope-labelled peptides are essentially identical (Figure 3a and b). The spectra recorded in 75% TFE were more heavily overlapped than those recorded in 90% TFE, particularly amongst the resonances of the six Gin residues (Figure 3b ). Although most effort was therefore concentrated on analysing spectra from the 90% TFE solution, many of the corresponding signals could be identified in spectra from the 75 % TFE solution and in those cases that could be compared, the NOE connectivities observed were similar in the two solvent compositions ( Figure 3c ). All NOE cross-peaks had the same sign as the diagonal, i.e. the molecules are within the negative NOE regime in both solvent compositions.
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At least one set of minor resonances was also observed, but the intensity of these minor signals was only a few per cent of that of the major set. We conclude that the minor signals probably arise from different conformations of the same peptide rather than from an impurity, because the intensity of the minor signals varies according to the solvent composition, being slightly higher in the 75% TFE solution. The most likely origin of this conformational equilibrium is trans-cis isomerism of X-Pro amide linkages (see for example, Suzuki et al., 1993) .
Although only partial assignments were made for the minor set of signals (data not shown), it was clear from these that the most likely sites for such isomerism were the two His-Pro linkages. Thus, the major conformer showed NOE cross-peaks between His C a H and Pro QH for both His-Pro linkages (see cross-peaks 35A+B and 15A+B in Figure 2) , as expected for a trans arrangement (Wuthrich, 1986) , whereas the minor set of signals included NOE cross-peaks linking His C a H and Pro CaH signals (see cross-peaks 305 and 306 in Figure 2) , as expected for a cis amide linkage. Presumably, the minor signals result from two species, in each of which one of the two His-Pro linkages was cis, but this could not be detected directly from the spectra. The two Ser-Pro links of the major conformation are trans (see cross-peaks 4 and 104 in Figure 2 ), while the arrangement of the corresponding links in the minor forms remains undetermined. In what follows, the structure of the major component only is discussed.
Structure of the SPNQQQHP unit
The two Ser-Pro-Asn-Gln-Gln-Gln-His-Pro units in HP2 (hereafter referred to as units I and II) show very similar patterns of NOE connectivities, suggesting that their structures are essentially identical. In each unit, the N-terminal part (Ser-Pro-AsnGln-Gln) is structured, but the C-terminal part (Gln-His-Pro) is less so, with non-sequential NOE connectivities only being observed within the N-terminal part (Figure 4d ).
The NOE connectivities observed for the N-terminal tetrapeptide of each unit (Ser-Pro-Asn-Gln) show that this region folds into a turn structure. Previous work has shown that the SerPro-X-X sequence has a strong tendency to form a turn structure, stabilized by a /3-turn type hydrogen bond linking the CO of Ser(») to the main chain of X(/ + 3) and/or by a a-turn-type hydrogen bond linking O 7 of Ser(/) to the main chain NH of X(/+2) (Figure 4a ; see also Suzuki and Yagi, 1991) . The NOE connectivities expected for the two turn types have been described in detail in Suzuki et al. (1993) and are also summarized in Figure  4a of this paper. The two turn types are compatible only if the j3-turn is of type I (or its variant type HI), but not when it is of type II, since then the main chain NH of residue X(i + 2) is oriented away from the side chain of Ser(;). Based on the observation of a large number of these characteristic NOE connectivities in each Ser-Pro-Asn-Gln unit of HP2 (see Figure 4b) , we conclude that each such unit folds into a combination of a type I j3-turn and a a-turn, that is, they each form a /3a-tum.
The remaining C-terminal part of each Ser-Pro-Asn-Gln-GlnGln-His-Pro unit is less structured. However, there are some indications that the C-terminal part forms a 'nascent helix'. The term, nascent helix, has been coined by Dyson et al. (1988) to refer to a peptide undergoing a dynamical interconversion between extended and structured states, in which local turn structures form transiently but do not possess the long-range characteristic of a fully formed helix. Such a nascent helix typically shows stronger sequential df^ connectivities than expected for an extended structure, but does not show the medium Numbers < 100 and those between 100 and 200 are used respectively for NOE connectivities of the first and second units, respectively (see Figure 3c ). Connectivities 301 -306 are those identified for the minor conformation; 301 Gln6 NH-His7 NH, 302 His7 NH-Gln6 CoH, 305 His7 CnH-ProS i 306 Hisl5 C^-Proie CJi, 307A,B Serl C a H-Serl C g H 2 . Connectivity 401 appears to be due to spin-diffusion between Asnll CH and Glnl2 < while 402 may be due to spin-diffusion between Gln6 C a H-His7 C^ and/or Glnl4 C^-HislS range connectivities d aN (i,i+3) or d^iJ + 3) expected for a fully formed helix (Dyson et al., 1988) . It may be seen from Figures 3c and 4d that each Gln-Gln-HisPro tetrapeptide shows some d m connectivities consistent with nascent helix formation. In particular, the Gin residues immediately following the /fa-turn in each unit (i.e. Gln5 and Gin 13) show strong d m connectivities to their N-terminal neighbour. A few medium-range NOE connectivities consistent with at least transient helix formation were also observed involving these particular Gin residues, as summarized in Figure 4d ; these comprise cross-peaks from the main chain NH of Gln5 to Asn3 C a H, Asn3 C 0 H 2 and Pro2 C^H and the corresponding connectivities in unit n. Also, the connectivities within each /3a-tum linking Ser(/) CpR 2 to Gln(i + 3) C 0 H 2 and CJ\ 2 may suggest that Gln(/ + 3) has helical characteristics.
Transient NOE enhancements in the 13 N-labelled peptides, (Suzuki et al., 1993) , SPRK of S2 peptide in DMSO at 27°C (Suzuki a al., 1993) , SPRK of S2b peptide in 90% DMSO-10% water at 5°C (Suzuki et al., 1993) , SPNQ of HP2 at 5°C (this study), SPTS and SPY of YY1 peptide in water (Harding, 1992) and SPNA of LexA in water (Lamerichs et al., 1989) are shown. NOE connectivities of SPNQ shown in parentheses are observed only in 75% TFE, others are observed in 90% TFE. NM, the NOE connectivity was not mentioned in the original report (Lamerichs et al., 1989 Figure 5a (in each case, the position of the '^N-label is indicated in square brackets); spectra obtained with this pulse sequence show only those NOE enhancements that originate at the proton directly bonded to the labelled nitrogen atom. An example of the spectra obtained from such a series of NOE experiments is shown in Figure 5b for the peptide HP2[Q13]. It may be seen that the detection level for NOE enhancements using this technique is considerably lower than with conventional NOESY experiments and this raises the difficult problem of interpreting very small enhancements in conformationally mobile systems. Rather than tackle this issue here, we have only used the somewhat larger NOE enhancements in our analysis. Thus, for example, very small enhancements (of ~0.2% at T = 400 ms) are observed from His7 C a H to Gln5 NH and Gln6 NH (and corresponding enhancements in unit II), but these interactions are not expected to correspond to short distances in any structure and we believe that they possibly arise through spin-diffusion. Figure 5c shows the time course for the intensities of some of the NOE enhancements in four specifically 
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ments, including most of the d^i-lj), d^(i-l,i), d^i-lj)
and df^ij+l) connectivities (where in each case residue / is the labelled Gin) and these are summarized in Figure 5d . Generally, the enhancements involving Gln5 and Gin 13 are stronger than those involving Gln6 and Glnl4, suggesting that the latter are less structured.
Some further indication of the extent to which each residue is structured may be obtained by comparing the intensity of the sequential connectivity <4N('~ U) with the intraresidual connectivity d^ij).
For residues that are in an extended conforma- -x, x, -x, <f>2 = x, x, -x, -x, 03 = x, x, x, x, y, y, y, y, -x, -x, -x, -x, -y, -y, -y, -v and receiver = x, -x, -x, x , y, -y, -y, y, -x, x, x, -x, -y, y, y, -y. This sequence is the 1-D analogue of a doubly half-filtered NOESY experiment (Otting el al., 1986) and also shares features of the heteronuclear spin-echo-edited sequence of Doddrell ex al. (1983) . Proton magnetization coupled to I5 N is first selected by the heteronuclear spin-echo sequence, then rotated onto the z-axis and NOE enhancements allowed to evolve during the variable period T, before finally rotating the magnetization back into the transverse plane for detection. Only enhancements originating at the proton directly bound to the 13 N-label are detected. The total refocusing delay in the heteronuclear spin-echo (A) was set to 1/'J( 15 N, ] H) = 5.46 ms and the NOE mixing times (T) used were 10 us, 100, 200 and 400 ms. Presaruration of the H 2 O signal was applied at very low power using an irradiation field at the same frequency as and phase-coherent with the 'H hard pulses (Zuiderweg el al., 1986) . NOE enhancements in the 1-D 13 N-edited NOE spectra were quantified by integrating the enhanced signals and were normalized relative to the signal of the proton directly attached to the l3 N-label, measured at very short (10 (is) NOE mixing time, (b) Spectra for peptide HP2[Q13], with mixing times of 10 ps, 100, 200 and 400 ms. The large signal from the directly l5 N-coupled proton of Glnl3 is clipped in this presentation. Other signals in the 10 ^s spectrum arise from Glnl3 Cyi (at 4.31 p.p.m.) and from a low background level of other l3 N-sites, together with a dispersion-mode artefact at the site of the residual water signal (-3.9 p.p.m.) The signal of Glnl3 C^ arises partly because this signal has a (small) two-bond J coupling to the 13 N, so that to a slight extent it is also selected by the heteronuclear spin-echo sequence and partly through the creation of homonuclear zero-quantum coherence between Glnl3 NH and Glnl3 CQH by the 90° pulse immediately preceding the mixing period r, this latter coherence is unavoidably retained by the phase cycle. In the longer mixing time spectra, the unwanted contributions from Gin 13 C^i and the residual water are largely absent, leaving only the transient NOE tion, the sequential d aN (i-l,i) connectivity is expected to be significantly stronger than the intraresidual d af^{ i,i) connectivity (Wiithrich, 1986) , whereas in a turn or helical conformation this ratio may be reversed. However, the sequential distance d aN is so much shorter than the intraresidual one for an extended conformation that the intensity ratio is not reversed even in cases where an extended or random coil form of a peptide is in fast exchange with a structured state involving a turn, as was seen for the peptide SPRKSPRK [see Figure 3 of Suzuki et al. (1993) ]. Using this intensity ratio as an approximate guide, it may be seen that Asnl 1 and Glnl2 are more structured than Glnl3 or Hisl5; thus Asnll C a H-Asnll NH is as strong as ProlO C a H-Asnll NH and Glnl2 C a H-Glnl2 NH is as strong as Asnll C^H-Gln^ NH, but Glnl3 C^H-GlnB NH is weaker than Glnl2 C«H-Glnl3 NH and Hisl5 C a H-Hisl5 NH is weaker than Glnl4 C,H-Hisl5 NH.
Thus, in summary, the HP2 peptide folds into two structural units in aqueous TFE solution, within each of which the sequence Ser-Pro-Asn-Gln forms a stable /3a-turn, while the remaining residues show some nascent helix characteristics. The observed NOE connectivities are summarized in Figure 3c .
CD spectra of the PH2 and HP peptides
The CD measurements, in conjunction with the NMR studies described above, lead to three conclusions in particular. Firstly, the PH2 peptide and the HP peptides ( Figure 6 ) do not have totally 'random' or extended conformations even in the absence of TFE. The CD spectrum of PH2 peptide in aqueous solution ( Figure  6a ) is characterized by two negative peaks, one at -200 run, which reflects an extended state and the other at -222 nm, which reflects the presence of a helical conformation (Greenfield and Fasman, 1969) . On adding increasing amounts of trifluoroethanol (TFE), which is known to stabilize peptide secondary structure, the mean residue ellipticity at 222 run (8222) becomes larger, while that at 200 ran becomes smaller, as is expected for a coilto-helix transition (Greenfield and Fasman, 1969) . The PH2 peptide is, to some extent, folded even in the absence of TFE, since its CD spectrum in water is different from that of a 'random coil'; a positive peak at -220 run is expected for a 'random coil' (Greenfield and Fasman, 1969) , while the CD of PH2 and 468 220 nm is negative, indicating that it is somewhat helical. The CD spectra of HP2 are essentially the same as those of PH2 (data not shown).
Secondly, even the longest peptide HP4, i.e. (SPNQQQHP) 4 , folds into blocks rather than forming a continuous helix. The CD spectra of peptides containing one (HP1) and four (HP4) repeats are similar to that of PH2, suggesting that these three peptides are structured to an approximately similar extent (Figure 6b ).
This contrasts with the case of a continuous a-helical structure, which becomes more stable the larger the number of amino acid residues involved (Zimm and Bragg, 1959) . This effect occurs not only for long polymers but for short peptides as well (Goodman et al., 1969) .
Thirdly, the HPSP junction, about which little could be deduced from the NMR study, is not fully 'random' but likely to be in a structured state in the presence of TFE. The CD spectrum of QN1, QQQHPSPN, which has no physical connectivity between SPN and QQQH, is changed upon adding increasing amounts of TFE (Figure 6c ). The QN1 peptide lacks the N-terminal core and indeed its CD is different from that of the peptides PH2 and HP's and does not correspond to random coil in TFE. Therefore, the HPSP junction itself has a tendency to fold into a particular structure, which probably is largely restricted by the two Pro residues.
DNA binding of the K10 repeat: a footprinting study
The peptide PH2 (that is, P-SPNQQQHP-SPNQQQH) was used for a DNA-binding study. The CD spectra of PH2 and HP2 are essentially the same, suggesting that the two structures are also very similar. PH2 has been shown to bind to DNA by its ability to protect a 160 bp DNA fragment (TyrT) from cleavage by Cu(II)-o-phenanthroline (Figure 7a and b) . To our knowledge, this is the first demonstration of DNA binding of the K10 gene product. The aim of the present DNA binding study is to determine the number of base pairs bound by one unit in order to help the modelling of peptide-DNA interaction. The phenanthroline reagent was used because the regions of protection observed are much better defined than those obtained using DNase I or Fe-EDTA. As a demonstration of this, we applied the technique to analysis of the DNA-netropsin complex. It has been proved that netropsin binds to four base pairs directly and covers five or six base pairs (Kopka et al., 1985) . Our footprinting results on titrating with netropsin show that 15 bp are covered by three molecules and, thus, five base pairs by one molecule (Figure 7c ).
The sequence specificity of the PH2 peptide is weaker than that of netropsin and the footprint of PH2 is less striking, but it is still clear enough to conclude that the PH2 peptide mainly binds to two A/T-rich sequences, 5 '-C(80)ATTTGATATG(90)ATGCG-3' and 5 '-GTAAAAA( 130)GC-3' (one of which is shown in Figure  7b ), but does not bind to G/C-rich sequences well (see the righthand side of the protection profile in Figure 7b ). We conclude that one PH2 binding site seems to be eight or nine base pairs long (Figure 7b ), so that one unit covers approximately four base pairs.
By comparing the concentration of PH2 necessary to give 50% protection at an A/T-rich sequence, residues 119-137, with those of other DNA binding ligands, netropsin (Figure 7c ) and Hoechst 33258 (data not shown), the DNA binding constant of PH2 is estimated as 2.0 X 10 5 M~'. This value may be an underestimate, as the competition with Cu-phenanthroline could be more serious when the DNA binding constant of a ligand is smaller. Furthermore, the specificity of the peptide is not as high as that of the drugs and, thus, the peptide also binds to the rest of the sequence in the DNA fragment, which is ignored in this estimation. Since the whole K10 repeat contains eight units and since it starts with the SPKK sequence, of which the DNA binding constant is higher than that of PH2 (Suzuki, 1989) , the DNA binding constant of the whole K10 repeat is expected to be considerably higher than that estimated for PH2.
Discussion
It is known that some peptides which are not part of a hydrophobic core become helical only upon binding to DNA [see for example, a discussion on basic domain-leucine zipper proteins by Weiss et al. (1990) ], whereupon their basic residues adopt conformations suitable for interactions with phosphates of the DNA backbone. It therefore seems reasonable to propose that upon binding to DNA, the three weakly helical Gin residues of each unit in HP2 would become more structured; Gin can interact with phosphates of DNA. Thus, the K10 repeat is likely to fold into a helical conformation broken into segments by the HPSP connections upon DNA binding. This idea seems to be supported by our footprinting experiments, because a model of SPNQQQHP in a short helical segment (Figure lb) is slightly shorter than netropsin, in agreement with the fact that netropsin spans five base pairs of DNA while SPNQQQHP spans four.
Such a turn structure adopted by SPXX at the N-terminus of a helical conformation is observed in some proteins. Among the 24 SPX3X4 sequences (where X3 is not Gly) recorded at high resolution in non-identical protein structures in the Protein Data Bank (Brookhaven), ten examples have either of two hydrogen bonds, /S-or <x-type and six of these ten are located at the N-terminus of a helix. A serine residue located at the N-terminus of an a-helix can alter the hydrogen bond profile by making a hydrogen bond from its side chain OH to the main chain NH of the residue z+2, thereby terminating the a-helix (N-cap, Richardson and Richardson, 1988) . When placed at the Nterminus of a helix, a /Sa-turn made up by the SPXX sequence can cap the N-terminus perfectly, since the NH groups of residues j+2 and i + 3 are capped by the a-type hydrogen bond and the /3-turn-type hydrogen bond respectively, and the Pro of course has no NH.
Furthermore, the HPSP junction can cap the C-terminus of the preceding unit (C-cap). If the SP sequence of HPSP folds into a a-type /3-turn, statistics suggest that His-Pro-Ser should adopt a ^-strand-like extended conformation because of the restrictions imposed by two prolines (M.Macarthur and J.M.Thornton, personal communication). The dihedral angles of HPSP are likely to to be /9-/3-/3-a, which actually coincides with the NMR observation that the -His7-Pro8-connection is extended, that is, the NOE connectivity Pro8 Q^H-His? NH is stronger than His7 C a H-His7 NH and the NOE connectivity Pro8 C a H-Ser9 NH is stronger than Ser9 CaH-SerS NH.
Models of one unit and two units are made so that they fulfil the NMR measurements and the above discussions (Figure lb  and c) . If a long helical structure were to bind to DNA, it would have to be kinked and separated into short blocks (Warrant and Kim, 1978) in order to follow the groove of the DNA ( Figure  Id) . The model shown in Figure lc has enough degrees of freedom to follow the groove of DNA.
The model described in this paper for the K10 repeat might have a further relevance. The helix-turn-helix protein LexA has a DNA recognition helix starting with the sequence SPNA (Lamerichs et al., 1989) , resembling the sequence of SPNQ of HP2 (see the summary of NMR studies in Figure 4c ). Although the N-cap of the recognition helix of LexA is not well characterized, NOE connectivities between Ser and Asn were observed, suggesting that a structure similar to that described for SPNQ in this paper, is adopted. The SPKK motifs present in the C-terminus of histone HI are separated by some amino acid residues [see the histone sequences listed in von Holt et al. (1989) ]. The most frequent sequence among them, SPKKAKKP (Suzuki, 1992) starts with SP and ends with Pro at the eighth position as in the SPNQQQHP sequence. The synthetic peptide, KSPKKAKKP, shows a CD spectrum similar to that of PH2 (unpublished results). Two groups have proposed different secondary structures for the HI C-terminus, namely an a-helix (Clark et al., 1988 ) and a /3-turn I (Erard et al., 1990 ), but we suggest that the region folds into a combination of both upon binding to DNA.
